A biloma is a rare abnormal accumulation of intrahepatic or extrahepatic bile caused by a traumatic or spontaneous rupture of the biliary tree. The reported incidence of postoperative biloma ranges from 4.8% to 7.6%. Biliary drainage is usually important and necessary for the treatment of biloma, but sometimes bile leakage fails to improve despite prolonged conservative drainage. We report a case of postoperative refractory biliary leakage managed with percutaneous ablation by N-butyl cyanoacrylate. 
INTRODUCTION
A biloma has been reported to occur as a result of biliary surgery, endoscopic retrograde cholangiopancreatography (ERCP) procedures, laparoscopic cholecystectomy, trauma, and occasionally spontaneously. 1, 2 The amount of bile leakage from small ducts on the raw cut surface of a liver is usually small and the site of the leakage may close spontaneously, although it may need facilitation by a temporary percutaneous or endoscopic drainage to divert bile from the leakage site. 2, 3 But in patients with bile leakage from a transected, isolated bile duct, surgery should sometimes be performed. 4 We report a case of postoperative refractory segmental bile duct leakage, managed successfully by intrahepatic biliary ablation with N-butyl cyanoacrylate.
CASE
A 70-year-old man was admitted to our hospital for fur- On admission, his vital signs and physical examination On the seventeenth day after admission, the patient was discharged with a percutaneous biloma drainage catheter for spontaneous closure of the biliary leakage during outpatient follow-up. However, the patient inadvertently pulled out his external drainage catheter one month later.
He was admitted to the emergency room with abdomi- The patient has been carefully monitored every three months since discharge. A CT scan obtained 10 months later showed significant decreased collection in the cavity (Fig. 4) . The patient's recovery was uneventful.
DISCUSSION
A biloma is defined as an encapsulated collection of bile outside the biliary tree. Bile leaks can be classified as either due to biliary discontinuity with biliary spillage into the peritoneal cavity or due to biliary cutaneous fistulae. A biloma is most commonly caused by surgery, percutaneous transhepatic cholangiography (PTC), PTBD, and abdominal trauma. 1, 2, 5 The clinical presentation of a biloma varies greatly from non-specific abdominal pain to biliary sepsis. 6 Encapsulation of bile within the omentum and mesentery prevents generalized peritonitis in most cases. 7 Abdominal ultrasonography is the first modality to evaluate the nature of a biloma and the underlying pathology. However, an abdominal CT can define the disease, the cause and the relationships with adjacent structures more accurately. 8 A differential diagnosis should include hematoma, seroma, liver abscess, cysts, pseudocysts, and lymphocele. There are two scenarios for biliary ablation. The first is an actual bile leak site ablation or embosclerosis to reduce an aperture or ablate a fistula (block a hole). The second is ablating an entire biliary segment to cease bile production and induce hepatic segmental atrophy (cease bile production). 12 The most common biliary segment to be inadvertently transected in hepatic resection (left hemi-hepatectomy or left lobectomy or laparoscopic injury) is the right posterior bile duct. This is due to its not uncommon aberrant anatomy where the right posterior duct drains into the left biliary system.
When approaching from the biliary tract in an acute bile leak setting, ablative materials that may be used include absolute (98-99%) alcohol, acetic acid, and cyanoacrylate (glue). 12 Absolute alcohol requires that the biliary system be purged of anything that would dilute the alcohol. Fifty percent acetic acid is made by combining one-part absolute acetic acid with one-part of contrast.
Both 50% acetic acid and absolute alcohol are left to dwell for approximately 5 minutes and then the biliary system is lavaged with saline. 3, 13 Cyanoacrylate (glue) requires the biliary system to be irrigated with a dextrose solution. The cyanoacrylate is combined with ethiodol for fluoroscopic visualization and does not require dwell time. 14 In fact, the administering catheter is removed before it can adhere to the glue. The literature is limited regarding this subject; however, it appears that cyanoacrylate requires fewer sessions (one to two sessions) than the other ablative agents that are required to dwell in the biliary system (four to six sessions). 3, 13, 14 It should be noted that, in the acute setting with no fistulous tract formation, ablative substances (acetic acid, alcohol, and cyanoacrylate) may cause intense pain if they come in contact with the peritoneum. 12 Unfortunately, biliary leakage is sometimes encountered, and it can be complicated when it does occur. 4, 15, 16 An N-butyl cyanoacrylate injection into the bile duct provides a management option in cases in which conservative treatment has failed and a surgical approach is relatively difficult.
Although we have no data how large a leakage could be sealed with the N-butyl cyanoacrylate, we believe that leakages of less than 50 ml/d could be blocked by the procedure. Once the glue seals the fistula completely, the effect is immediate and safe. Cyanoacrylate glue, which polymerizes on contact with biologic tissue, may arrest leaks by plugging fistulous tracts arising from the bile duct lumen. The contrast agent lipiodol is used for increasing the viscosity of the mixture applied and for precise radiographic localization. 17 In one series of patients with biliary leaks that were sealed with cyanoacrylate, treatment was successful in 7 of 9 cases with a single injection. 18 But one article reported a serious complication of cyanoacrylate where there was ascending venous thrombosis from the middle hepatic vein to the left pulmonary artery and it was removed surgically. 19 Other complications are the potential risk of catheter and stent adherence, occlusion, biliary obstruction, and atrophy of the liver.
We reported a case of hepatic resection of hepatocellular carcinoma that was complicated by an intrahepatic biloma. Because external biliary drainage continued despite prolonged conservative management, a re- In summary, intrahepatic biliary ablation with N-butyl cyanoacrylate is effective in controlling bile leak and offers an alternative treatment to surgical repair.
